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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the residual image generated when a dynamic 
image is displayed in a liquid crystal display device. 

SOLUTION: In addition to a switching element 1 2 for write signal application to a liquid 
crystal picture element, a second switching element 1 4 for black signal application is 
provided in parallel thereto. The second switching element 1 4 is selectively ON to supply 

a black signal from a black signal supplying part 7 to the picture element 1 1 through a T 

black signal feed line 8, and the erasing (reset) of write signal is performed. 
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Japanese Unexamined Patent Publication 
No. 127927/1997 {Tokukaihei 9-127917) 



A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 

[EMBODIMENTS] 
[0022] 

With reference to Fig. 1, the following describes the 
operation in more detail. Within a vertical scanning period 
for one frame, when the scan lines arbitrarily selected by 
the gate driver 3 are driven, a voltage corresponding to a 
video signal voltage is applied from the source driver 5 to 
the liquid crystal pixels 11 through switching elements 12. 
The switching elements 12 are connected to the selected 
scan lines 2 and the signal lines 3. 
[0023] 

Then, write operation for one screen is carried out by 
sequentially changing, corresponding to displaying scan 
lines of the input video signals, the line selecting scan 
lines 2 to be driven. Within the same vertical scanning 
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period for the frame, when the black signal supply 
instruction selected lines 9 are activated, a signal voltage 
corresponding to the black signal is applied from the 
black signal supplying section 7 to the liquid crystal 
pixels 11 through the switching elements 14. The black 
signal supply instruction selected lines 9 are arbitrarily 
selected by the gate driver 6, and the switching elements 
14 are connected to the selected black signal supply 
instruction selected lines 9 and the black signal supplying 
lines 8. 

[0024] 

By repeating the above operations on different scan 
lines to be driven, one screen can be deleted. 
[0025] 

Through the series of the above operations, a 
residual image can be prevented. Specifically, the scan 
lines 2 and the black signal supply instruction selected 
lines 9 are suitably driven so that the voltages are not 
applied to the same liquid crystal pixels at the same time. 
Further, the write operation and the deleting operation for 
one screen are carried out concurrently within the vertical 
scanning period for one frame. 
[0026] 

Fig. 2 illustrates a portion of exemplary timing of 
display carried out by the drive circuit of the liquid 
crystal display device shown in Fig. 1. When a write start 



Pages Tokukaihei 9127917 

pulse is inputted to the gate driver 4, the scan lines 2 are 
activated to perform the write operation to the liquid 
crystal pixels. The write start pulse is synchronized with a 
vertical synchronous signal. 
[0027] 

Within one vertical scanning period, a deleting start 
pulse is inputted to the gate driver 6 in such a timing that 
the input is after the activation of the write start pulse. 
This starts driving of the black signal supply instruction 
selected lines 9 for supplying a black signal to the liquid 
crystal pixels so as to perform the deleting operation. 
[0028] 

As to the above operations, details are written at the 
bottom part of Fig. 2. A time interval A between the write 
start pulse and the deleting start pulse corresponds to the 
input video signal display period of the liquid crystal 
pixels. 

[0029] 

In this arrangement, video images to be displayed in 
the liquid crystal display device will be images shown in 
Figs. 3(a) through 3(d). Figs. 3(a) through 3(d) show that 
the period during which the black signal is displayed 
recurrently occurs between one frame display and the next 
frame display. 

[0030] 

As described above, according to the above 
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arrangement of the present embodiment, it is possible to 
shorten the time period during which the pixels are 
lighted, compared to that of a conventional arrangement. 
The time period refers to the time interval between the 
start of scanning a video signal for one frame and the 
start of scanning the video signal for the next frame. Fig. 
4 illustrates light emission from the pixels. Compared to 
Fig. 7, residual light emitted from the pixels do not affect 
the pixels much in the next frame. This is because the 
black signal is scanned during the time interval between 
the start of scanning the video signal for one frame and 
the start of scanning the video signal for the next frame. 
[0031] 

[EFFECT OF THE INVENTION] 
As described above, according to the present 
invention, display of the video signal and display of the 
black signal are recurrently carried out within one frame. 
Compared to the conventional arrangement, this reduces a 
time period during which the pixels emit light in the time 
interval between the start of scanning the video signal for 
one frame and the start of scanning the video signal for 
the next frame. As a result, in a video image displayed in 
the liquid crystal display device, residual light of the 
pixels has less influence on the pixels in the next frame, 
so that the residual image can be significantly prevented 
in the motion display. 
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